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(57) ABSTRACT

A reverse shift device of a manual transmission 1s disclosed
to reduce the total length of the transmission, improve shift
feeling and decrease noise by excluding a reverse 1dler gear
that rotates, while being meshed between 1nput and output
axles, the device comprising: an 1dle axle fixed at a shift
case; and an i1dle synchronizer mnstalled at the idle axle for
switching a state of conveying the rotational force of an
input axle to an output axle at the time of forward-reverse
shifts.

9 Claims, 4 Drawing Sheets
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FIG.1

(Prior art)
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FIG.2

(Prior art)
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REVERSE SHIFT DEVICE OF MANUAL
TRANSMISSION

FIELD OF THE INVENTION

The present invention relates to a manual transmission of
a vehicle and more particularly to a reverse shift device that
can prevent deterioration of reverse shift feeling and reduce
noise.

BACKGROUND OF THE INVENTION

As shown m FIGS. 1 and 2, there are general ways to
perform a reverse shift in a manual transmission. According,
to a method shown 1n FIG. 1, the reverse shift can be
achieved by meshing reverse idle gears (not shown) between
the reverse drive gear 102 provided 1n an mput axle 100 and
a reverse driven gear 106 provided in first and second
shifting sleeves 104 of an output axle. At this time, 1n order
to mesh the reverse 1dle gears, the gravitational revolution of
the mput axle 100 1s stopped by using a synchronizer 108 to
oet the mput axle 100 connected to a transmission case 110.
However, 1n this method, the synchronizer 108 1s applied to
the mput axle 100, thereby increasing frictional resistance of
the 1nput axle 100, which may deteriorate shift feeling 1n a
forward shift.

Next, in the method shown 1n FIG. 2, a reverse idler gear
208 1s always meshed between a reverse drive gear 202
formed at an mput axle 200 and a reverse driven gear 206
installed at an output axle 204. The reverse driven gear 206
1s connected by means of a bearing 210 with the output axle
204 and then, connected by a reverse synchronizer 212 with
the output axle 204. Since the reverse idler gear 208 1is
continuously meshed between the reverse drive gear 202 and
the reverse driven gear 206, the structure shown 1n FIG. 2
may easily cause rattle noise when a vehicle stops or while
the vehicle runs.

Also, the reverse shift devices shown i FIGS. 1 and 2,
respectively, include the synchronizers 108, 212 at the 1nput
and output axles 100, 204, to thereby make the transmission
longer and reduce the carry capability of a vehicle.

SUMMARY OF THE INVENTION

It 1s one object of the present invention to solve the
aforementioned problems and provide a reverse shift device
of a manual transmission that can, among other things,
reduce the total length of the transmission, improve shift
feeling and decrease noise.

Thus, according to a preferred embodiment of the present
invention, there 1s provided a reverse shift of a manual
transmission including an 1dle axle fixed at a transmission
case and an 1dle synchronizer installed at the idle axle for
switching the state of transmission of rotational force of an
input axle to an output axle at the time of forward-reverse
shifts. According to a further preferred embodiment a syn-
chronizer 1s provided within the 1dle axle to reduce length.

In an alternative preferred embodiment an idle synchro-
nizer may include an idler clutch gear installed at the 1dle
axle for free rotation, an input gear mounted at the mput axle
to be meshed to the 1dler clutch gear, a reverse synchronizer
ring installed at the 1dle axle beside the i1dler clutch gear, and
an 1dler sleeve spline-coupled with the 1dle axle to be
movable to the axial direction.

Further, an idler gear rotatively installed at the idler sleeve
to switch between simultaneously meshing with the reverse
drive gear of the 1input axle and the reverse driven gear of the
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output axle according to the axial movement of the idler
sleeve. Preferably a synchro-ring operating means pushes
the reverse synchronizer ring tightly to the 1dler clutch gear
when the 1dler sleeve moves to the direction of enabling the
idler gear to be meshed with the reverse drive gear and the
reverse driven gear.

In a further alternative embodiment, a reverse shift device
according to the mvention includes an idler gear assembly
movable between an 1dle position and a reverse engaged
position 1n response to a gear shift, a reverse drive gear
mounted on an 1nput shaft cooperating with the i1dler gear
assembly 1n the reverse engaged position, and a synchro-
nizer assembly operatively linked to the 1dler gear assembly
and cooperating with the input shaft to stop rotation of the
mnput shaft in response to movement of the idler gear
assembly to the reverse engaged position. Preferably, the
idler gear assembly 1s made up of an idler sleeve moveable
between the 1dle position and the reverse engaged position
and an 1dler gear rotatably mounted on the idler sleeve,
wherein the 1dler gear engages the reverse drive gear and a
reverse driven gear in the reverse engaged position. In a
further preferred embodiment, the synchronizer assembly
comprises a second idler gear cooperatively engaging the
input shaft, a synchronizing ring disposed adjacent the
second 1dler gear to act thereon and a linkage between said
idler sleeve and the synchronizing ring to force the ring
against the second 1dler gear 1n response to movement of the
idler sleeve to the reverse engaged position. Thus, the
synchronizing ring acts on the second idler gear to stop
rotation of the input shaft. Preferably the linkage may
comprise a pivot lever having an end captured by the idler
sleeve and an opposite end bearing against the synchroniz-
Ing ring.

BRIEF DESCRIPTION OF THE DRAWINGS

Objects and aspects of the invention will become apparent
from the following description of preferred embodiments
with reference to the accompanying drawings 1in which:

FIGS. 1 and 2 are internal structural views of a conven-
tional prior art manual transmission;

FIG. 3 1s a schematic section view of a reverse shift device
of a manual transmission in accordance with the present
mvention;

FIG. 4 1s a perspective view 1llustrating a synchro-lever
according to the mvention; and

FIG. 5 1s a front view of a synchro-lever shown in FIG.

3.

DETAILED DESCRIPTION OF THE
INVENTION

Preferred embodiments of the present invention will be
described with reference to accompanying drawings.

FIG. 3 1illustrates a reverse shift device for a manual
transmission 1n accordance with an embodiment of the
present 1nvention. An 1dler clutch gear 5 1s rotatively
installed with a bearing 4 at an 1dle axle 3 fixed by a bolt 2
at a transmission case 1. Gear 5 1s maintained meshed with
an mput axle gear 7 formed on the mnput axle 6. A reverse
synchronizer ring 8 1s closely installed a slant part formed at
the right side (in the drawing) of the idler clutch gear S. An
idler sleeve 9, installed on the idler axle 3 for movement
along the axial direction permitted by spline-coupling 9a,
slides 1n response to the driver’s manipulation of the shaft
lever. In addition, an 1dler gear 11 1s installed on a bearing
10 at the external side of the idler sleeve 9, so that reverse
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drive gear 12 of the mput axle 6 and reverse driven gear 13
of an output axle can be simultancously switched to a

meshed state by sliding idler sleeve 9 (to the right as shown
in FIG. 3).

A synchro-ring operating means causes reverse synchro-
nizer ring 8 to be tightly attached to the 1dler clutch gear 5
when the idler sleeve 9 moves to the direction of enabling,
the 1dler gear 11 to be meshed with the reverse drive gear 12
and the reverse driven gear 13. The synchro-ring operating
means, as shown in FIG. 4, mncludes a synchro-lever 14
resiliently supported by a spring 19 and pivotably captured
at an 1nner side of the idler sleeve 9.

Pivot supporter 15 1s formed on the 1dle axle 3, to enable
the synchro-lever 14 to pivot according to the movement of
the 1dler sleeve 9 and thus act on reverse synchronizer ring
8 to force 1t against 1dler clutch gear 5. The synchro-lever 14
can be formed as shown 1n FIG. § so that a hinge protruder
16 formed on the semicircular external side of the synchro-
lever 1s captured 1n hinge groove 17 formed at the internal
side of the idler sleeve 9 by resilience of the spring 19.
Reverse synchronizer ring 8 also preferably has a lever
contacting boss 18 positioned to cooperate with synchro-
lever 14 when 1t rotates and pushes against reverse synchro-
nizer ring 8. As a result, the reverse synchronizer ring 8 can
be closely contacted to the idler clutch gear 5 by pivot
movement of the synchro-lever 14.

Operations of a preferred embodiment of the present
invention thus constructed will be described below.

Except 1n case of the reverse shift, a manual transmission
1s maintained at the state as shown 1n FIG. 3. In other words,
the 1dler clutch gear 5 1s 1dling meshed with the 1mnput axle
oecar 7 of the imput axle 6 without affecting the shaft
manipulation or shift status of other forward shifts via the
input axle 6 so that the mnput axle 6 can be freely rotated.

If the reverse shift manipulation 1s made at the aforemen-
tioned state, the idler sleeve 9 begins 1ts straight movement
to the right (as shown in FIG. 3). At this time, the synchro
lever 14 pivot-connected to the mternal hinge groove 17 of
the 1dler sleeve 9 rotates about pivot supporter 15 and acts
on the lever contacting boss 18 of the reverse synchronizer
ring 8. Therefore, the angled surface of the reverse synchro-
nizer ring 8 1s forced into contact with the idler clutch gear
5, which are synchronized to stop revolution of the idler
clutch gear 5, and, thus, stops rotation of the mput axle 6
with the mput axle gear 7 connected thereto. Subsequently,
when the 1dler sleeve 9 1s further moved to the right,
synchro-lever 14 compresses spring 19 and by pushing
against 1dler axle 3 1s disengaged from the 1dler sleeve 9. In
this state the lever rotates about pivot supporter 15 to return
to 1ts original position, and pressure applied to the lever
contacting boss at the reverse synchronizer ring 8 1is
released, thereby releasing the contact between the reverse
synchronizer ring 8 and the idler clutch gear 5. As the 1dler
sleeve 9 1s moved further to the right, the idler gear 11 1is
meshed with the reverse drive gear 12 of the mput axle 6 in
the stopped state and the reverse driven gear 13 of the output
axle, thereby completing the shifting operations to the
reverse shift.

When the driver takes his foot off the clutch pedal,
rotational force provided for the mput axle 6 1s transmitted
to the output axle by reversing its rotational direction
through the idler gear 11. Because the idler gear 11 1is
installed on the sleeve 9 by means of bearing 10, no
rotational force 1s transmitted to the idler axle 3 itself.

If the driver manipulates the shift lever to release the
reverse shift, the idler sleeve 9 moves to the left to take the
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idler gear 11 off from the reverse drive gear 12 and reverse
driven gear 13. Also, hinged protruder 16 on the end of
synchro-lever 14 1s re-inserted into hinge groove 17 of the

idler sleeve 9 by the spring 19 to return to a state shown 1n
FIG. 3.

As described above, some of the advantages 1n the present
invention are that a synchronizing unit to stop rotation of an
input axle 1s imstalled at the idle axle to reduce the total
length of the transmission, that a synchronizing unit con-
necting the transmission and the mput axle 1s not selected to
reduce the frictional resistance of the mput axle and improve
the shift feeling and that a reverse idler gear, which 1n the
prior art was always being meshed between the input and
output axles, 1s excluded to reduce rattling noise.

What 1s claimed is:

1. A reverse shift device for a manual transmission
comprising;:

™

an 1dle axle fixed to a transmission case; and

an 1dle synchronizer installed on the 1dle axle for switch-
ing a state of transmitting the rotational force of an
mnput axle to an output axle during forward-reverse
shifts wherein said 1dle synchronizer comprises;

an 1dler clutch gear installed on the 1dle axle for free
rotation therearound,

an mput gear mounted on the 1nput axle to be meshed to
the 1dler clutch gear;

a reverse synchronizer ring installed at the 1dle axle beside
the 1dler clutch gear;

an 1dler sleeve spline-coupled with the idle axle to be
movable along the axial direction;

an 1dler gear rotatively installed at the idler sleeve for
switching the state of being simultaneously meshed
with the reverse drive gear of the input axle and the
reverse driven gear of the output axle according to the
axial movement of the idler sleeve; and

a synchro-ring operating means for closely contacting the
reverse synchronizer ring to the idler clutch gear when
the 1dler sleeve moves to the direction of enabling the
idler gear to be meshed with the reverse drive gear and
the reverse driven gear.

2. The device, as defined 1n claim 1, wherein the synchro-
ring operating means comprises a synchro-lever resiliently
supported by a spring and pivoted at an inner side of the 1dler
sleeve and a pivot supporter formed at the 1dle axle to enable
the synchro-lever to rotate according to the movement of the
idler sleeve and to closely contact the reverse synchronizer
ring to the idler clutch gear.

3. The device, as defined 1 claim 2, wherein a lever
contact protruder 1s installed at a part of the reverse syn-
chronizer ring where the synchro-lever rotates and pushes.

4. The device as defined 1n claim 1, wherein the state of
transmitting 1s either transmitting rotational force or not
transmitting rotational force.

5. A reverse shift device for a manual transmission,
comprising:

idler gear assembly movable between an 1dle position and
a reverse engaged position 1n response to a gear shift;

a reverse drive gear mounted on an mput shaft cooperat-
ing with the 1dler gear assembly 1n the reverse engaged
position; and

a synchronizer assembly operatively linked to said idler
gear assembly and cooperating with the input shaft to
stop rotation of the input shaft in response to movement
of the i1dler gear assembly to the reverse engaged
position;
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wherein said 1dle gear assembly comprises an 1dler sleeve
moveable between the 1dle position and the reverse
engaged position; and

an 1dler gear rotatably mounted on the idler sleeve,
wherein the idler gear engages the reverse drive gear
and a reverse driven gear 1n the reverse engaged
position.

6. The reverse shift device according to claim 5, wherein

the synchronizer assembly comprises:

a second 1dler gear cooperatively engaging the input shaft;

a synchronizing ring disposed adjacent the second 1dler
gear to act thereon;

a linkage between said 1dler sleeve and said synchronizing
ring to force said ring against the second 1dler gear 1n
response to movement of said sleeve to the reverse
engaged position, said ring acting on the second 1dler
gear to stop rotation of the mput shaft.

7. The reverse shift device according to claim 6, wherein
said linkage comprises a pivot lever having an end captured
by the 1dler sleeve and an opposite end bearing against the
synchronizing ring.

8. A reverse shift device for transferring reverse power
from a reverse drive gear mounted on an nput axle to a
reverse driven gear 1n a manual transmission, comprising;:
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a fixed 1dle axle;

an 1dler clutch gear rotatably mounted on the 1dle axle;

an mput gear mounted on the input axle and meshing with
the 1dler clutch gear;

a reverse synchronizer ring mounted on the idle axle
adjacent the idler clutch gear;

an 1dler sleeve mounted on the fixed i1dle axle for trans-

lation between unengaged and reverse engaged posi-
tions;

an 1dler gear rotatably mounted on the 1dler sleeve to mesh
between the reverse drive gear and reverse driven gear
in the engaged position;

means for synchronizing reverse drive gear and the idler

gear when moved to the reverse engaged position.

9. The reverse shift device according to claim 8, wherein
the means for synchronizing comprises a lever having one
end cooperating with the idler sleeve and an opposite end
acting on the reverse synchronizing ring such that movement
of the 1dler sleeve to the reverse engaged position forces the
synchronizing ring to against the idler clutch gear to brake
rotation thereof.
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